ABSTRACT. Litargus tetraspilotus LeConte, 1856 was collected feeding on Oidium sp. (Fungi, Ascomycota, Erysiphaceae) associated with fruit trees. This is the first time L. tetraspilotus is recorded in Brazil, totaling three species of Mycetophagidae for this country. This study aims to provide a complementary description of this species based on new characters and to present information on its life cycle under laboratory conditions and fluctuation in population in the field. During the period of inventories between July 2004 and August 2006, about every fifteen days, a total of 565 specimens of L. tetraspilotus were collected, with the highest abundance found on citrus plants, with values differing significantly between the two years. The population levels differed between the seasons; spring had the greatest abundance and autumn the least. There was a significant positive correlation of L. tetraspilotus abundance with rainfall and relative humidity. Mycetophagidae, as well as other mycophagous families of Brazilian coleopterans, are barely studied, warranting further future studies of their bioecology and systematics.
The family Mycetophagidae (Coleoptera, Tenebrionoidea) comprises around 130 species in 18 genera (LAWRENCE & LESCHEN, 2010) . They are small coleopterans with an oval-shaped, elongated, slightly flattened body and with the dorsal surface punctuated and pubescent. Most of them feed on decomposing fungi and vegetables, and some are found on stored products, indicating bad storage conditions (BOOTH et al., 1990; LAWRENCE & BRITTON, 1991) .
During the period between July 2004 and August 2006, a survey of coleopterofauna was performed in fruit trees of the orchard of the Colégio Agrícola Estadual Augusto Ribas, Ponta Grossa, Paraná, Brazil. In analyzing the collections, it was observed that the Mycetophagidae constituted one of the most representative families.
There are records of the Mycetophagidae in state of Paraná, Brazil (DUTRA & MIYAZAKI, 1994; MARINONI & DUTRA, 1997; GANHO & MARINONI, 2003; 2005; 2006; MARINONI & GANHO, 2003a) ; however, the specimens were not identified at the species level. This shows that the Mycetophagidae have not been adequately studied and that taxonomic studies are needed (HINTON, 1945; PARSONS, 1975; LAWRENCE, 1987) . According to LESCHEN (1990) , the biology of the Tenebrionoidea, in general, is also poorly known.
There are only two Mycetophagidae species previously recorded for Brazil, Typhaea stercorea (Linnaeus, 1758) (COSTA LIMA, 1953) and Caserus convexus Dajoz, 1969 (DAJOZ, 1969 . As the material collected in Ponta Grossa was identified as Litargus tetraspilotus LeConte, 1856, we record here a third Mycetophagidae species from Brazil. This species was already recorded for the Americas (HETSCHKO, 1930; BLACKWELDER, 1945: Mexico, Guatemala, Nicaragua, Panama and Argentina; YOUNG, 2002, SHOCKLEY & CLINE, 2004: Canada and United States) .
In 1900, Casey, who studied the North-American coleopterans, included L. tetraspilotus in a key. He suggested a new subgenus, Tilargus, in which to place L. tetraspilotus, but SHARP (1902) recognized Tilargus as a distinct genus with L. tetraspilotus as the type species. The subgenus was not considered by PARSONS (1975) , who reviewed the Nearctic Mycetophagidae, and L. tetraspilotus was included in a key with other Litargus species.
The unique information about the life history of L. tetraspilotus is that it was found associated with Euvira micmac (Coleoptera, Staphylinidae, Aleocharinae) in galls of red oak in Canada (KLIMASZEWSKI & MAJKA, 2007) .
Due to the scarcity of taxonomic and bioecological information on Neotropical Mycetophagidae, the aims of the present paper are to record one more species, L. tetraspilotus, of this family in Brazil and for easier recognition of this species to provide a complementary description with illustrations. Information about its life cycle and ecological aspects of its presence in fruit trees are also included.
MATERIAL AND METHODS
Collections. Field work was performed at Colégio Agrícola Estadual Augusto Ribas orchard in Ponta Grossa, Paraná, Brazil (25º05'42''S, 50º06'17''W; 900 m). The fruit tree species collected using an beating tray were: Citrus nobilis, Citrus sinensis, Citrus limon, Citrus reticulata (Rutaceae), Diospyros kaki (Ebenaceae), Prunus persica and Prunus persica var. nucipersica (Rosaceae). Collections were carried out in the morning, at about every fifteen days, between July 2004 and August 2006.
Identification. In the laboratory, the insects were selected and Mycetophagidae specimens were mounted on entomological pins and labeled. Identification at the family level was done according to BOOTH et al. (1990) and at the genus level according to YOUNG (2002) and CASEY (1900), which was later confirmed by Dr. Richard Leschen, Curator of the Department of Coleoptera, New Zealand Arthropod Collection. The specimens were identified at the species level according to PARSONS (1975) , using a dichotomous key, and later confirmed by comparisons with holotype images in MCZ TYPE DATABASE (2007) . The holotype is deposited at the Museum of Comparative Zoology at Harvard University, Cambridge, USA.
Redescription. Details of the exoskeleton and the male and female genitals were examined. The recognition of the structures and illustrations were carried out at the Laboratório de Sistemática e Bioecologia de Coleoptera, at Universidade Federal do Paraná, using stereomicroscope and a compound microscope, both with a camera lucida attached.
The specimens were boiled in distilled water and neutral soap for nearly four minutes to soften the exoskeleton, and to clarify some parts, 40 volumes of hot hydrogen peroxide were used for a few seconds. The pieces were dissected and arranged on slides with a glycerin drop. To study the genitalia, after their removal from the specimens, the pieces were boiled in 10% KOH for two minutes.
Photographs were taken using a stereomicroscope with a digital camera, and images were captured with computer software IM 50 (Image Manager) and combined using the image processing software Auto-Montage Pro (Syncroscopy). Final editing of drawings and photographs was performed in Adobe Photoshop software, version 9.0. Measurements were done using a micrometric ocular in a stereomicroscope.
The terminology used was from LESCHEN (1990 ), LAWRENCE (1987 , PONOMARENKO (1972) ROSE (1982) and JACOB (1988) .
The specimens captured in the field were randomly distributed in ten Petri dishes, each containing ten individuals to obtain eggs. Petri dishes were observed daily and the eggs were separated in other Petri dishes with moistened filter paper and a piece of leaf Citrus limon with fungus. After larval eclosion, these were also separated in Petri dishes with moistened filter paper and similar nourishment. Biological parameters (egg laying and incubation period, larval period, pupal period, and adult longevity and sex ratio) were evaluated daily until the death of the individuals. There were 20 repetitions for larvae and adults.
Population fluctuation. The climatic data (minimum temperature and maximum, relative humidity of the air and rainfall) were provided by Instituto Tecnológico SIMEPAR which is 150 km from the collection area.
Data analyses. The normality of the data was previously tested using the Shapiro-Wilk normality test, and variance homogeneity evaluated using the F test. Since there was no indication of normality or homogeneity, non-parametric analysis was performed. Monthly abundance data were used to improve the number of repetitions. In order to test the influence of abiotic factors on abundance of L. tetraspilotus, KruskalWallis analyses were used. Abundance was utilized as the response variable and year of collection, widely common plants and season were used as factors, using 1% of significance. To adjust the analysis to the period of collections, which started in July 2004 and finished in August 2006, the seasons were considered as follows: winter, from July to September; spring, from October to December; summer, from January to March; and autumn, from April to June.
To determine the influence of meteorological factors (accumulated rainfall, relative humidity, minimum and maximum temperature) on the population fluctuation of L. tetraspilotus, a Spearman correlation analysis with species abundance on citric plants was performed.
All analyses were performed using R 2.9.2 software.
RESULTS

Litargus tetraspilotus
LeConte, 1856 Complementary description. Dimensions: length: 1.72 mm-2.24 mm; width: 0.92 mm-1.20 mm (n=50).
Color dark-brown with yellow spots. Body ovoid and elongated in dorsal view, depressed. Dorsal surface shinny, dark-brown with yellow spots, presence of punctuation arranged in series with short and sparse pubescence (Figs 1, 3) . Head short, hypognathous and flattened dorsum-ventrally. Eyes prominent, roughly faceted, with a salience facing laterally in the back, from where five long bristles emerge (Fig. 4) . Clypeus with apical margin slightly concave, little salient lateral projections with round margins. Labrum apparent, subrectangular, with round apical margin (Fig. 5) . Mandibles asymmetrical, with two incisor teeth in which apices are visible in both mandibles and the subapical ends in a tip; left median grinder is more developed than the right one; prostheca developed with short bristles (Fig. 6) . Mandibles complete consisting of galea with excavations to receive maxillary palp and separated laciniae; maxillary palpi long with last article being securiform (Fig. 7) . Labium with regular mentum, anterior margin of ligula covered by bristles, labial palp short, the last one slender being in the distal portion (Fig. 8) . Antenna yellowish, short, subquadrangular scape, pedicel rectangular and twice as long as wide, last antennomeres gradually brown, each antennal club formed by the last three antennomeres: antepenultimate subrectangular and elongated in the apex, penultimate subquadrangular and ultimate subelliptical, dark brown, showing dense and short pubescence in the apex (Fig.  9) . Pronotum arcuate, with yellowish lateral corners, larger than the head, narrow and round anteriorly, basal portion as large as the base of the elytra, round lateral margins Figures 1-3 . Litargus tetraspilotus LeConte, 1856: 1, dorsal view; 2, ventral view; 3, lateral view. (Fig. 10) . Prosternal process plain (Fig. 11) . Elytra entire, the apices rounded; lateral margin usually yellowish; two yellow spots. The first spot is on anterior half of the elytron, oblique, and the second one is on posterior half, subsquare, eventually in "L" form; scutellum of moderate size, with a round apical portion (Figs 1, 3) . Epipleura large basally with excavation (Fig. 2) . Metendosternite "Y" form, with narrow lateral margins, anterior margin with deep cutting, not visible tendons, long furca arms and facing sideways, lateral and reduced blades (Fig. 12) . Wings membranous and well developed, wing venation with costal and subcostal veins reduced by more than onethird of the rib. Ulna vein fused with middle and posterior veins, radial and anal cellules present (Fig.  13) . Legs light brown, long and slender; all tibiae with two spurs, projections serrate in the apical region and medially faced; tarsum with slender and elongated tarsomeres (Fig. 14) . Male genitalia: lateral stilettos of tegmen with narrow apex; proximal margin ventrally bisinuate, and dorsally projecting over middle lobe, larger at the base. Middle tubular lobe, with half the width of the tegmen proximal margins, with median apical opening, round apex and not proximally wide, with curvature (Fig. 15 ). Female terminalia: sternite 8 with well-developed spiculum ventrale; base broad, bifurcated with narrow median projection and hyaline. Ovipositor with tergite 9 (paraproct) membranous; anterior half subrectangular and containing a pair of oblique baculi which outline the anterior margin and the separation of tergite 10, posterior portion membranous and contacting the gonocoxite posteriorly; tergite 10 (proctiger) membranous containing a pair of subtriangular baculi; gonocoxite elongate and cylindrical; gonostylus present, 1/2 length of coxite, with setae scattered along the length and a long sclerotized seta at the apex of each gonostylus (Fig. 16 ).
Figures 4-9. Litargus tetraspilotus LeConte, 1856: 4, head; 5, labrum; 6, mandibles; 7, maxilla; 8, labium; 9, antenna.
Adults, longevity and sex ratio. Mean longevity of adults was calculated since emergence date of the adult until its death. The average and standard deviation of the lifespan of females was 12.38 ± 4.48 days, and males, 13.67 ± 6.47 days. Sex ratio was 9 :41 , for a total of 50 dissected insects, which shows the small number of males in the species and explains the difficulty of couple formation in the laboratory.
Information about the duration of the life cycle of L. tetraspilotus is summarized in table I.
Figures 10-15. Litargus tetraspilotus LeConte, 1856: 10, pronotum, dorsal view; 11, pronotum, ventral view; 12, metendosternite; 13, wing; 14, front leg; 15, tegmen. Life cycle. Egg laying and incubation period. Eggs oval and elongated, white colored (Fig. 17) . Usually laid isolated and at places hidden in tree leaves (abaxial region), flower buds or petiole. The average period of incubation, following by the standard deviation, was 3.5 ± 0.51 days.
Larval period. By counting exuvia in Petri dishes it was possible to determine five larval instars. Larvae are elongate, subcylindrical. Right after eclosion they are whitish, semitransparent and, after a few hours, they become luteous; it is possible to observe bristles distributed uniformly on the body (Fig. 18) . During the process of ecdysis, the larvae shelter in protected places and reduce their metabolic activities to perform ecdysis. At 4th and 5th instars, the larvae feed avidly on fungus, until the pre-pupa period, when they remain immobile.
The five instars have the following periods, average with standard deviation: 1st instar 2.95 ± 0.69 days, 2nd instar 3.15 ± 0.99 days, 3rd instar 3.4 ± 0.94 days, 4th instar 2.55 ± 0.60 and 5th instar 11.85 ± 1.93 days. The mean total larval period was 23.9 ± 2.61 days, with a range of 17.07 to 30.73 days.
Pupal period. The pupa, exarata type, has white color (Fig. 19) . Duration of pupal period showed an average and standard deviation of 5.8 ± 1.01 days.
Population fluctuation. During the inventory period, a total of 565 specimens of L. tetraspilotus were collected feeding on Oidium sp. on the following fruit trees: lemon (34%), orange (22%), mandarin orange (13%), peach (10%), tangerine (8%), nectarine (5%), Japanese persimmon (5%) and pear (2%) (Tab. II).
Litargus tetraspilotus was not distributed equally among the fruit trees sampled (Kruskal-Wallis: H=33.8967; d.f.=7; p<0.01). The highest abundance values of L. tetraspilotus were found in citrus plants, specially lemon and orange (Tab. II). The only exception was tangerine trees, which had similar abundance compared to deciduous plants (mandarin orange, nectarine, pear and peach trees).
The species had distinct population levels during seasons (Kruskal-Wallis: H=13.0744; d.f.= 3; p<0.01). Spring was the period of highest abundance and autumn was the period of lowest (Tab. II).
There was a significant positive correlation of the abundance of L. tetraspilotus with the accumulated rainfall and relative humidity of the air (Tab. III; Figs 20, 21) .
Litargus tetraspilotus abundance varied significantly between the two years of collection (Kruskal-Wallis: H=11.4755; d.f.=1; p<0.01), decreasing considerably in the second annual cycle (Tab. II). 
DISCUSSION
Taxonomy. The descriptions of the other Brazilian Mycetophagidae species are very poor in details, making it difficult to perform comparisons with L. tetraspilotus. The most conspicuous difference between L. tetraspilotus and the other two Brazilian species is the general color of the body being dark, i.e., brown with four yellowish spots on the elytra, and punctuation arranged in series. Typhaea stercorea has a light brown dorsal surface (COSTA LIMA, 1953) and Caserus convexus, has a brown dorsal surface (DAJOZ, 1969) , with both species having no spots.
Life cycle. Considering the egg laying and incubation period, in comparison to other species of Mycetophagidae, for which there is information about the life cycle, the incubation period of L. tetraspilotus is the shortest one. Triphyllus minor (Lea, 1895) has an average incubation period of 7.5 days (WALLAGE & ROSE, 1982) , while for Typhaea stercorea the average is 4.9 days, at similar temperature and humidity conditions (JACOB, 1988) .
The duration of the larval period of L. tetraspilotus is close to that of Triphyllus minor which has a mean duration of 28.4 days (WALLAGE & ROSE, 1982) . The authors observed that the last instar larvae also consume large amounts of fungus, and when this resource becomes sparse, the larvae show cannibalistic tendencies. The developmental period of Typhaea stercorea larvae showed a longer average duration compared to the others, i.e., about 83.5 days (JACOB, 1988) .
Pupal period. The mean duration of the pupal period of L. tetraspilotus was similar to that of the other species: Triphyllus minor with 7.5 days and Typhaea stercorea with 5.0 days (WALLAGE & ROSE, 1982; JACOB, 1988) .
The data for longevity and sex ratio in adults were not determined for T. minor, as for T. stercorea.
Population fluctuation. The highest abundance values of L. tetraspilotus were found on citrus plants, especially lemon and orange, which can be related to the fact that these plants have persistent leaves favoring the presence of the fungi and consequently of L. tetraspilotus for longer periods. The lemon tree stood out among the citrus plants because, besides being able to sustain the highest number of individuals, it was the only fruit tree in which the presence of insects could be considered continuous since the species was captured in around 60% of the samples. This finding indicates that there is possibly a higher concentration of Oidium sp. on this plant.
About population levels during seasons, the spring is the period of highest abundance like in other insect groups, such as the Muscidae (COSTACURTA et al., 2003) , Cerambycidae (MARINONI & GANHO, 2003b) , Syrphidae (MARINONI et al., 2006) and Chrysomelidae (LINZMEIER & RIBEIRO-COSTA, 2008) .
The significant positive correlation of the abundance of L. tetraspilotus with the relative humidity of the air was not found in the two other studies examining the seasonality of coleopterans in the municipality of Ponta Grossa. Both investigations showed a negative tendency between relative humidity of the air and the number of individuals collected (MARINONI & GANHO, 2003b , for a Cerambycidae species; LINZMEIER & RIBEIRO-COSTA, 2008, for a chrysomelid community). It was possibly due to the different feeding habits of the groups: herbivorous (Cerambycidae, Chrysomelidae) and fungivorous (Mycetophagidae). Fungi need humidity to proliferate and they possibly reach higher levels of abundance during the periods when they find these conditions. In addition, the sampling method used in the studies cited above was Malaise, where insects are captured in flight. High levels of humidity make their locomotion more difficult, thereby reducing their capture, which does not occur with active capture.
The abundance varied significantly between the two years of collection, which demonstrates the species has a marked temporal oscillation. The population reduction from the first to the second year of sampling can be associated with higher mean values of relative humidity of the air and accumulated rainfall in the first annual cycle (85% and 1402.3 mm, respectively) compared to the second (80.6% and 1042.7 mm), or may be due to as yet unknown factors. 
